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This paper is one of a series of reports by members of the
staff of the Harvard Economic Research Project on the procedures
being used to implement a multiregional input-output model for
the American economy.

In the present report, a detailed explanation

is given of the methodology used to estimate for each state 1963
input coefficients for 10-11, New Construction.

The report repre-

sents a considerable extension of the earlier research conducted
11

by Pamela King and reported in EDA No. 10,
Purchases by the New Construction Industry:

State Estimates of
1947, 1958, 1963. 11

Constructive criticism of the procedures discussed would be
welcome.

Karen R. Polenske

Harvard Economic Research Project
September 1970

STATE NEW CONSTRUCTION TECHNOLOGIES
1963

The construction sector includes both I0-11, New construction,
and I0-12, Maintenance & repair construction.

The data for I0-12,

however, are so fragmentary that interregional technologies for that
industry were not studied.

All of the discussion in this report,

therefore, concerns 10-11, New construction.
Interregional variations in construction technologies are
important both because the industry is the fourth largest of the
input-output industries and because interregional technological
variations are particularly significant.

Two factors account for

the technological variations from state to state:

(1) the different

methods used in building particular kinds of structures; and (2) the
different product mixes of structures being built.
Variations in the technologies used to construct a given
kind of building result from the particular nature and organization
of construction.

The industry is extremely decentralized and

localized, with thousands of contractors and subcontractors, most
of whom produce for a local market.

Because the product is immobile,

expensive, and long-lasting, it is constructed to suit local conditions.

Because the inputs to construction have high weight-to-price

ratios, they are produced locally whenever possible.

The fact that

construction technologies are geared to satisfy local needs and to
utilize locally available materials results in an unusual degree of
localization of these technologies as compared with other industries.
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The kinds of structures built in different states and the
inputs used vary greatly, resulting in large interregional product
mix variations in the new construction industry as a whole.

For

example, the large oil-producing states, Texas, Oklahoma, and
Louisiana, produce nearly two-thirds of the national total of two
oil-related kinds of construction--oil & gas well drilling & exploration and pipeline construction.

These two kinds of construction in

turn use a disproportionately large amount of the output of 10-37,
Primary iron & steel manufacturing.

Oil & gas well drilling &

exploration uses nearly three times as much and pipeline construction
nearly nine times as much of the output of 10-37 per dollar of construction output as does new construction as a whole.

These two

factors result in an unusually large coefficient for 10-37 in these
three states.

Even if the technologies for particular kinds of con-

struction were constant geographically, the average technology for
all new construction would vary from state to state simply because
of product mix variations.
Very little previous study has been done of interregional technological variations within the construction industry.

The Bureau of

Labor Statistics (BLS) has published a series of bulletins containing
the results of surveys on this subject [47,48,49,50,51,52,53,54,55],
and the Bureau of Public Roads (BPR) has done a study of interregional
technological variations in highway construction [57); however, none
of these studies deals with the construction industry within an inputoutput framework.
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Pamela King studied purchases by the new construction
industry for 1947, 1958, and 1963 [18] as part of the present multiregional input-output research program, but in her study only product
mix variations from state to state were considered, not variations in
technologies used to produce particular kinds of construction.

More-

over, the extent of the product mix variations was limited by the fact
that only six large aggregate kinds of construction were studied.
This study is an extension of the King research and improves
upon the results of that study in two ways.

First, both interregional

technological variations and interregional product mix variations are
considered.

Second, product mix variations are estimated more accu-

rately by using more disaggregated construction subindustries and by
improving the accuracy of the state output totals used as weights in
0

estimating product mix variations.

These improvements were considered

necessary because of the importance of the new construction industry
in the United States economy.

Out of 86 industries in the 1963 input-

output table (35], 10-11, New construction, ranks fourth in gross output with over 11 percent of total final demand (see below).
NEW CONSTRUCTION AS PERCENT OF FINAL DEMANDS, 1963
Final Demands
Total final demand
Personal consumption expenditures
Gross private fixed capital formation
Net inventory change
Net exports
Federal government purchases
State and local government purchases

Construction as Percent
11.10%

o.oo

57.32

o.oo

0.03
6.25
25.99
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The extent of these improvements has been limited by the
scarcity of data on state construction technologies.

Data on the

industry are fragmentary, partly because inadequate resources are
spent by government agencies and private trade organizations on
collecting them, and partly because the extremely decentralized
nature of the industry tmore than 200,000 firms) inhibits the data
collection efforts that are made.

Nevertheless, the limited data

available permitted the estimation of unique state technological
data for about 3 percent of the industry output.

For the remainder

of the industry, regional or national technological data were used.
While only a limited improvement over the King study could
be achieved in the estimation of technological data, a substantial
improvement was possible in the estimation of product mix variations.
This was accomplished by increasing the disaggregation of the construction subindustries from 6 in the King study to 24 here (see
Appendix I) and improving the accuracy of the state output totals
used as weights in estimating product mix variations.

While no

benchmarks are available to compare the quality of the state output
totals, the methodologies which have been used in this study seem,
on the whole, to be improvements upon those used in the King study.

-
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GENERAL METHODOLOGY

Ideally, the data used for an input-output study should be
purchases by one industry of the products of other industries.

While

these data are in some cases available for the national new construction industry, they are not available for the state new construction
industries.

As suggested by the foregoing discussion, the technology

of the new construction industry in each state was estimated in this
study by using an input coefficient technique.

This technique

required the assembly of technological data in the form of input
coefficients, that is, in terms of costs per dollar of construction
output.

Because different kinds of construction use different

technologies, distinct input coefficient data were estimated for
each of 24 subindustries of new construction (see Appendix I).
For one subindustry, it was possible to use unique input data for
each state.

For the other 23 subindustries, regional or national

data were used.

A state output total was estimated for each sub-

industry in each state, and these output totals were used to
multiply the columns of input coefficients to estimate columns of
flows.

The flows ; for the subindustries in each state were aggre-

gated to obtain a column of flows for total new construction in
each state.

Product mix differences result from the fact that the

subindustry output totals vary in their proportions from state to
state and from the fact that the technologies used to produce the
various kinds of construction vary from one subindustry to another.
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A column of input coefficients and an output total were
therefore estimated for each of 24 subindustries in each of 51
regions (50 states plus Washington, D.C.)--1224 columns and output
totals altogether.

These columns were assembled by states and the

final computations were done as follows:
Figure 1:

The column of coefficients (A) for each sub-

industry in each state was multiplied (arrow #1) by the appropriate
output total.

The result was a new column of flows (B) of total

purchases by that subindustry in that state.
Figure 2:

These columns of flows were added horizontally

(arrow #2) to obtain a column of flows (C) of total purchases by
all new construction in that state.

These flows had to be adjusted

so that they would be consistent with the 1963 input-output table [35].
Figure 3:

This was done by reassembling the state total con-

struction flows into a new matrix (arrow #3).

The state flows were

added horizontally (arrow #4) and then divided by the row totals
(arrow #5) to obtain row coefficients.
Figure 4:

These row coefficients were multiplied (arrow #6)

by the flows from the 1963 input-output table to yield adjusted state
flows (C').
Figure 5:

These adjusted flows were then used for the final

computer runs of the multiregional input-output model.
The technologies inherent in the patterns of inputs vary from
state to state in part because of different technologies used to
produce a particular subindustry's output (as shown in the differences
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among the coefficient vectors for various states in Figure 1) and
in part because of the different product mixes of subindustries among
states (as shown in the varying state output totals in Figure 1).
Input Coefficient Data
Of 24 subindustries, distinct state input coefficient data
could be estimated for only one.

For 6 more subindustries, distinct

input coefficient data were available for 4 large multi-state regions
(see Appendix II).

For the other 17 subindustries, national input

coefficient data had to be used.

Fortunately, the subindustries for

which state and regional data could be estimated were among the
largest in tenns of national output.

Thus, while state data were

estimated for only one subindustry in 24, this subindustry accounted
for 11 percent of total output of new construction in 1963.

While

regional data were used for only 6 subindustries, these accounted
for 40 percent of total output.

State or regional data were there-

fore used for subindustries accounting for over 50 percent of total
output.
These subindustries accounted for 50 percent of total output,
but the state and regional data do not cover all the inputs for these
subindustries.

For example, the state data on highway construction

inputs cover less than one-third of total inputs to that subindustry.
National input data were used to estimate the other inputs.

In the

subindustries for which regional data were available, the regional
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data cover slightly less than one-half of all inputs.

Again, the

remaining inputs were estimated using national input data.

This

partial coverage means that state input coefficient data were used
for only about 3 percent of total construction output, and regional
data were used for about 19 percent.

State or regional input data,

then, were used for about 22 percent of total construction output.
While the particular methodology used for each of the subindustries will be discussed in detail under "Subindustry Methodologies,"
some connnon elements of the different procedures can be discussed here.
All national input coefficient data are from unpublished OBE 1963
input-output computer printouts [34] and are consistent with the
86-order new construction vector in the 1963 input-output table.
All state and regional input data were adjusted to be consistent with
the national input coefficient data for each subindustry.
All regional data are from a series of bulletins that give
information obtained from BLS surveys of labor and material requirements for various kinds of construction.

The years in which each

survey was taken vary from one type of construction to another.

The

BLS data are for four regions (see Appendix II) and cover only material
inputs; services and value added inputs had to be estimated from national
input coefficient data.

Because the material inputs are not classified

according to the input-output industrial classification, the data had
to be aggregated to fit that classification.

In one case, "plumbing

fixtures," the data had to be disaggregated to two input-output
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industries (I0-36, Stone & clay products, which produces vitreous
plumbing fixtures, and 10-40, Fabricated metal products, which
produces metal plumbing fixtures).

The disaggregation was based

upon national value of shipment totals from the Census of
Manufactures, 1963 [23] for each kind of plumbing fixture.
Because the national input coefficient data are in producers'
prices, the producers'/purchasers' price adjustment was accomplished
implicitly for each subindustry when the regional data were made
consistent with the national data.

Imported inputs were not a problem

because there are no non-competitive imports used in construction, and
all competitive imports are included implicitly in the input data.
State Output Totals
National output totals are available for 1963 for all 24 new
construction subindustries from the National Income and Product
Accounts (NIPA) [36), but the only available state construction output totals are inconsistent with the NIPA totals and are sometimes
for years other than 1963.

These state totals were inflated to make

them consistent with the NIPA totals.

For 7 subindustries, no state

construction totals were available, and proxies were used to allocate
the NIPA total to states.
All the state construction output data are incomplete in that
their national totals are less than (sometimes as much as 50 percent
below) the NIPA totals.

Because the extent of undercoverage varies
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from state to state, the data produce erroneous state output totals
when inflated to consistency with the NIPA data.

While the extent

of the error cannot be determined, the sign of the error in certain
states sometimes can be.

Building permit data, for example, give

the value of permits issued for particular kinds of construction by
state in 12,000 permit-issuing places.

Some places do not issue

building permits, however, so that the building permits total only
about 80 to 90 percent of the NIPA output totals for those kinds of
construction.

Unfortunately, because the places which do not issue

building permits tend to be concentrated in relatively rural states,
the use of building permit data to estimate output totals for construction put-in-place overstates the amount of construction being
built in urban states.

The same overstatement occurs when contract

award data are used, although for a different reason.

Contract award

data exclude contracts below a certain minimum value.

Because these

low value contracts, again, tend to be concentrated in relatively
rural states, the use of contract award data also overstates the
amount of construction being built in urban states.

In neither case

are any benchmarks available which can be used to estimate the extent
of the error and to make some correction for it.
Other kinds of distortion occur with other sets of data.

When

data on change in the value of structures are used, it is implicitly
assumed that the ratio between new construction and retirements of
old buildings is the same in all states.

In fact, in older, more
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settled states (those on the East Coast, in particular), much of new
construction is intended to replace old, worn-out structures.

In the

rapidly growing areas of the Southwest and West, on the other hand,
more new construction is built on previously vacant land.

Thus in

the East, the value of the new structure is largely concealed in the
subtracted value of the old structure which was torn down.
West, the "netting out" effect is much less.

In the

Thus the use of these

data overstates the amount of construction occurring in the newer
states.
The timing problem also introduces a degree of error.

In the

case of building pennit data, for example, the date of the building
permit precedes by several months the period during which construction
is put in place.

Thus a building permit dated November 1963 may be

issued for a building constructed during the first several months of
1964.

Conversely, construction during a particular calendar year will

correspond to building permits issued from several months before the
beginning of the year to several months before the end of it (the
period may be more or less removed from the calendar year itself,
depending upon the length of the period of construction of the kind
of building in question).

Theoretically, then, the building permit

data which are used should lead ahead of the calendar year for which
construction is being studied.

If building permit data for the

calendar year are used to estimate state output totals for the same
calendar year, there will be a random distortion because the calendaryear building permit data correspond to a somewhat later set of
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construction output data than those being studied; there is no way to
predict, however, how the distortion will affect different states
unless there is a known secular trend in the interstate distribution
of construction output.
Contract award data involve the same timing problem as do
building permit data.

The date of the contract award precedes the

date on which the construction is put in place.

In the case of

change-in-value-of-structures data, the timing problem is in the
opposite direction.

In this case the new structure is not added to

the total value of structures recorded in the books until it is
completed, which is some time after the period during which the
construction was put in place.

Thus new structures recorded in

1964 may have been built mainly during 1963.
These timing problems were adjusted for in some cases and not
in others, depending upon the difficulty involved in making the adjustment.

When the adjustment was made, it required estimating an average

period of construction for the particular kind of building in question.
This period may range from a few months to several years.

If the data

led ahead of the period of construction (as in the case of building
permit and contract awards data), then it was assumed that the construction took place one-half of the period of construction after the date
of the building permit or contract award.

An analogous procedure was

used when the data lagged behind the period of construction.

In

practice, no adjustment was made when building permit data were used,
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as monthly data would have had to be used and time was not available
for so laborious a procedure.

Adjustments were made in some cases

for contract award data and for change in value of structures data,
as noted below for each of the individual subindustries.

SUBINDUSTRY METHODOLOGIES

Two sets of data were required for each of the 24 subindustries:
a coltnnn of technological input coefficients and an output total for
each state.

For most subindustries, the same national input data were

used for all states.

In some cases different input data were used for

different regions, but in only one case were different input data used
for each state.

When state or regional data were used, they were made

consistent with the national input coefficient data for that subindustry.
State output totals were either broken down from the NIPA national
total for a subindustry on the basis of a proxy or inflated to the NIPA
total from actual construction data for a given subindustry.

In each

of the following sections, the problem of estimating input coefficient
data is discussed first, followed by a discussion of the problem of
estimating state output totals.

"National input coefficient data" in

every case refers to the QBE 1963 input-output computer printouts [34],
which will not hereafter be specifically cited.

"National output

totals" always refers to the NIPA control totals [36]; these, also,
will not hereafter be specifically cited.
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Subindustry 1
Private One-Family
Nonfarm Residential Construction
Regional technological data were estimated for subindustry 1
on the basis of a BLS survey of private one-family residential construction costs for 1962 [52].
State output totals for subindustry 1 were estimated on the
basis of building permit data [26].
Subindustries 2 and 3
Private 2-4 and 5 or More Family
Nonfarm Residential Construction
No state or regional technological data were available for
either subindustry 2 or 3; so national input coefficient data were
used in both cases.
State output totals for subindustries 2 and 3 were estimated
on the basis of building permit data [26].
Subindustry 4
All Other Private
Nonfarm Residential Construction
Regional technological data were estimated for subindustry 4
on the basis of a BLS survey of college housing costs for 1960-61 [48].
Subindustry 4 includes nonhousekeeping forms of residential construction
such as dormitories, hotels, and motels, as well as additions and alterations to all forms of residential construction.

The technology of

college housing was considered to be broadly representative of the
sorts of technologies used in subindustry 4 as a whole.
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State output totals for the subindustry were estimated by
allocating the national total to states on the basis of construction contracts for all residential construction in 1962 [19].
These data were not available for 1963.
Subindustry 5
Public Residential Construction
Regional technological data were estimated for subindustry 5
on the basis of a BLS survey of public housing costs for 1959-60 (53].
State output totals for the subindustry were estimated on the
basis of 1963 building pennit data [26] and 1962 public contract
awards (19].
Subindustries 6 and 7
Commercial and Industrial Construction
No state or regional technological data were available for
either commercial or industrial construction; so national input
coefficient data were used.

1

State output totals for commercial construction and for
private (not public) industrial construction were estimated on the
basis of state totals of contract awards for these two types of

1

Technological data are available for a small number of
individual projects in different regions, but because these
data represent a very limited sample and would have required
laborious tabulation and conversion to the input-output industry
classification scheme, they were not used.
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construction in 1962 [19].

Data for 1962 were used partly because

data for 1963 were not available and partly because a one-year lag
between the time the contract is awarded and the time the construction
is put in place did not seem unreasonable.

The contract data exclude

industrial projects costing less than $110,000 and commercial projects
costing less than $400,000.

As a result, the industrial data cover

87.5 percent of actual 1963 construction and the commercial data
50.6 percent; therefore, the degree of error in the state output
totals is probably greater for commercial construction than for
industrial construction.
State output totals for public industrial construction were
estimated by allocating the national output total to states on the
basis of contract awards data for all nonresidential buildings in
1962 [19].

Data were not available for 1963.
Subindustry 8
Farm Building Construction

No state or regional technological data were available for
farm construction; so national input coefficient data were used.
State output totals were estimated by allocating the national
output total to states on the basis of interest on farm mortgage
debt in each state in 1963 [31].
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Subindustry 9
Educational Building Construction
Regional technological data were estimated for subindustry 9
on the basis of a BLS survey of primary and secondary school construction costs in 1964-65 [54].

While the technological data are

for primary and secondary schools, they were used to represent all
educational construction, including colleges and universities, as
there was no reason to believe that the technologies used for
various kinds of educational construction differed significantly.
State output totals were separately estimated for private and
public educational construction and aggregated for educational construction as a whole.

Output totals for private educational construc-

tion are available by region from Construction Review (32].

These

regional totals were broken down into state totals on the basis of
data on construction of private colleges and universities for each
state [43].

Unfortunately, no state data were available on private

primary and secondary educational construction.
State output totals for public educational construction were
estimated on the basis of data on new construction and rehabilitation
costs for public schools and for public colleges and universities in
each state [43].

These data are for fiscal year 1963 and fiscal year

1964; they were averaged to yield approximate data for calendar year
1963.
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Subindustry 10
Hospital and Institutional Construction
No state or regional technological data were available for
hospital and institutional construction; so national input coefficient data were used.

2

State output totals for hospital and institutional construction were estimated separately for private and public construction.
Private hospital construction totals are available regionally [32].
These regional totals were allocated to states on the basis of data
on state and local government payments to private hospitals in fiscal
year 1962 in each state [20].

Data for 1963 were not available.

The national output total of public hospital construction was
allocated to states on the basis of data on total cost of hospital
construction from the June 1963 Hill-Burton Project Register [41].
This register gives the total cost of hospital and medical facilities
currently under construction in each state which have been approved
by the Department of Health, Education, and Welfare.

2
one study is available for 1959 which details man-hour
requirements per $1,000 of construction cost for this subindustry
for four regions [51]. An estimate of regional technologies could
have been made by asstnning that the different kinds of labor detailed
in the study each used a particular kind of material input in some
constant amount. This seemed to be such a dubious asst.nnption, however,
that national technological data were used instead.
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Subindustry 11
Religious Construction
No state or regional technological data were available for
religious construction; so national input coefficient data were used.
Regional output totals are available from Construction Review
[32], and these were allocated to states on the basis of personal
income in each state in 1963 [28].

No data on state religious con-

struction output were available, and personal income was chosen as a
proxy.

Personal income presumably has a significant impact upon the

level of religious construction, because most religious construction
is locally financed from private contributions.
Subindustry 12
All Other Building Construction
No state or regional technological data were available for
subindustry 12; so national input coefficient data were used.
State output t0tals were estimated by allocating the national
output total to states on the basis of construction contract data for
nonresidential buildings by state for 1962 [19].
not available.

Data for 1963 were
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Subindustry 13
Electric Power and Light Construction
No state or regional technological data were available for
subindustry 13, but an extremely detailed product mix analysis of
the subindustry was possible by separating it into 22 components
(see Appendix III).

National technological data were estimated for

each of the 22 components from unpublished OBE 1963 input-output
worksheets [37,38,39].

The national output total for the subindustry

was allocated to states and to components on the basis of the change
in the value of capital plant of electrical utilities during 1964
for each component in each state.

The data were deliberately lagged

one year because construction does not appear in the account books
as capital plant until after it has been completed.

The period of

construction for electric power and light construction varies from a
few months to several years, and one year was chosen as a convenient
and reasonable lag period.

The data were calculated simply by sub-

tracting the value of capital plant at the end of 1963 [10] from the
value at the end of 1964 [11].
zeroes.

Negative changes were regarded as

State totals were aggregated from data for individual

utilities.

If a utility operated in more than one state, the value

of capital plant was allocated to the states in which the plant
operated on the basis of data for individual plants of the utility
involved [9,12,13,14].
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Output totals for each of the 22 components in each state were
multiplied by the corresponding national input coefficients,

The

22 flow vectors for a particular state were then aggregated to yield
a total electric power and light flow vector for that state.

The

column total of the flow vector is the state's output total for
electric power and light construction.

The coefficient vector for

the state was calculated by dividing the total flows by the state
output total.
Subindustry 14
Gas Construction
No state or regional technological data were available for
subindustry 14; so national input coefficient data were used.
State output totals were estimated by allocating the national
total to states on the basis of a weighted average of four sets of
data.

These data indicate the change in capacity in physical units

by state during 1964 for (1) field and gathering lines, (2) transmission lines, (3) distribution lines, and (4) underground storage plant.
The one-year lag was deliberately used because construction which took
place in 1963 did not result in a capacity change until 1964.

The

data were calculated simply by subtracting the capacity figure at
the end of 1963 [l] from the capacity figure at the end of 1964 [2].
The data for each state were weighted by the national construction output total for each of the four kinds of plant [l] and averaged to
obtain the final allocative series.
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Subindustry 15
Telephone and Telegraph Construction
No state or regional technological data were available for
subindustry 15; so national input coefficient data were used.
State output totals were estimated by allocating the national
output total to states on the basis of three series of data:
(1) change in value of telephone utility plant during 1963 for Bell
telephone companies (calculated by subtracting the plant value for
each state at the beginning of 1963 (5,7] from the corresponding
value at the end of 1963 (6,8]); (2) change in number of telephones
for Bell Companies during 1963 (also calculated by subtracting the
number for each state at the beginning of 1963 (27] from the corresponding number at the end of 1963 (28]); and (3) change in number
of telephones for all companies, Bell and independent, during 1963
(again calculated by subtracting the number for each state at the
beginning of 1963 (27] from the corresponding number at the end of
1963 (28]).
The three series of data were used to calculate a fourth
series which was judged to be a better proxy than any of the other
three.

This fourth series was the change in value of utility plant

for all companies during 1963, which was not available directly.
(Bell companies are concentrated in the cities, so that use of Bell
data alone would overstate the amount of construction in urban
states.)

These data were estimated by assuming that the variation
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between the state distributions calculated from the two series of
Bell data was the same as the variation between the distribution
calculated from the existing series of data for all companies and
that which would have been calculated from the unavailable data for
all companies.

The ratio, for each state, between the Bell change-in-

plant-value distribution percentage and the Bell change-in-number-oftelephones percentage was multiplied by the corresponding percentage
from the all-companies change-in-number-of-telephones data.

The

result was an approximation of the percentage which would have been
calculated using change-in-plant-value data for all companies:
state% of national total
calculated from Bell changein-plant-value data
state% of national total
calculated from Bell changein-number-of-telephones data

=

X

state% of national total
calculated from
all companies change-innumber-of-telephones data

approximation of state% of national total
which would have been calculated from all
companies change-in-plant-value data had
they been available.

The result was the final allocating series.
Subindustry 16
Petroleum Pipeline Construction
No state or regional technological data were available for
petroleum pipeline construction; so national input coefficient data
were used.
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State output totals for petroleum pipeline construction were
calculated on the basis of estimated cost of principal crude gathering
lines, principal crude trunk lines, and principal products pipelines
for inter- and intra-state construction.

These data were assembled

for a confidential, unpublished study of 1964 state construction outputs [30] from data supplied by the Association of Oil Pipelines.
Similar data could not be obtained for 1963.
Subindustry 17
Oil and Gas Well Drilling and Exploration
No state or regional technological data were available for subindustry 17; so national input coefficient data were used.
State output totals were estimated by allocating the national
total to states using Joint Association Survey of Industrial Drilling
Costs, 1963 (JAS) [3] data.

The list in this source of total costs

of wells drilled by state in 1963 is useless because the residual
contains several states; however, the Minerals Yearbook, 1963 [45]
lists the number of wells drilled in each state in 1963.

The number

of wells drilled was multiplied by the average cost of wells drilled
in each state, from the JAS, to yield state total cost figures.

The

results of the calculation were not exactly consistent with the JAS
total cost data, but the discrepancy was negligible.

For cases in

which the JAS aggregated states, a common average drilling cost was
used for each state in the group.

Maryland and New Jersey, which are

not listed in the JAS, were assigned the average costs of the states
adjoining them.
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Subindustry 18
Railroad Construction
No state or regional technological data were available for
railroad construction; so national input coefficient data were used.
State output totals were estimated by allocating the national
output total to states on the basis of three sets of data which were
assembled for a confidential, unpublished study of 1964 state construction outputs [30].

These data could not be found for 1963; so

the 1964 distribution was used for 1963.

The allocative data used for

that study were railroad employment and railroad mileage by state from
the Yearbook of Railroad Facts.

The two percentage series calculated

from these data were averaged, giving each series equal weight, and
adjusted for consistency with a list of large construction projects
for railroads from Railway Age.
Subindustry 19
Military Construction
No state or regional technological data were available for
military construction; so national input coefficient data were used.
State output totals were estimated on the basis of the value
of military construction projects in each state for which appropriations were made in fiscal year 1962 [40].
available for 1963.

These data were not

The appropriations list covers about 50 percent

of all military construction during the period.
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Subindustry 20
Conservation and Development Construction
No state or regional technological data were available for
conservation and development construction; so national input coefficient data were used.
State output totals were estimated on the basis of the total
value of construction contracts for earthwork, irrigation, and
drainage projects in each state in 1962 (46].

A one-year lag was

assumed between the date the contract was awarded and the time the
construction was put in place.

All projects valued at less than

$53,000 are excluded from the contract data.
Subindustry 21
Highway Construction
State highway construction technologies were estimated on the
basis of data published by the Bureau of Public Roads (BPR) detailing
the physical amount of 15 major material inputs used per thousand
dollars of highway construction in each state in 1962-64 (57].

These

data were multiplied by the highway construction output total in each
state to yield the total physical amount of these inputs used in each
state in 1963.
These physical units were converted to value units on the
basis of national data on costs of the materials per thousand dollars
of highway output for federal-aid highway systems [49].

Assuming that

these costs for federal-aid highway systems are representative of all
highway construction (which, in general, is true, according to the
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BPR), national material expenditures for highway construction were
calculated by multiplying these coefficients by the national output
total for highway construction.

The national totals for materials

expenditures were then allocated to states on the basis of the
physical input totals for each state calculated from the BPR data.
The input flows (in value terms) for the materials in each state
were then assigned to the appropriate input-output industries.
State technological data were estimated from the BPR data for
seven input-output industries comprising about 30 percent of total
inputs.

National input coefficient data were used for all other

industries and value added.
State output totals were estimated on the basis of BPR data
on highway construction cost in each state in 1963 [56].
Subindustries 22 and 23
Sewer and Water System Construction
Regional technological data were directly estimated for sewer
construction on the basis of BLS data for 1962-63 [55], but only
national input coefficient data were available for water system construction.

While the technology of sewer construction is signifi-

cantly different from that of water system construction, it was
assumed that the regional variation in water system construction
technologies is similar to the regional variation in sewer construction technologies, because both kinds of construction are affected
by similar geographic factors.

This assumption was used to estimate
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regional technologies for water system construction on the basis of
the regional variation in sewer construction technologies.

The ratio

between each of the input coefficients for a particular region for
sewer construction and the corresponding national input coefficient
for sewer construction was multiplied by the corresponding national
input coefficient for water system construction.

The result was an

approximation of the regional input coefficient for water system
construction.

sewer construction region A] [
]
industry I input coefficient X water system construction national
industry I input coefficient
[ sewer construction national
industry I input coefficient
approximation of water system construction
region A industry I input coefficient
State output totals for subindustries 22 and 23 were estimated
on the basis of capital expenditures by state and local governments
on sewer and water system construction in each state in 1963 [25).
Subindustry 24
All Other Nonbuilding Structures
No state or regional technological data were available for
subindustry 24; so national input coefficient data were used.
State output totals were estimated by allocating the national
output total to states on the basis of data on construction contracts
for nonbuilding structures by state in 1962 [19).
were available.

No data for 1963
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APPENDIX I
CONSTRUCTION SUBINDUSTRIES

Subindustry
1

2
3

4
5
6

7
8

9
10
11

12

13

14
15
16
17
18
19
20
21
22
23
24

Private one-family nonfarm residential
Private 2-4 family nonfarm residential
Private 5 or more family nonfarm residential
All other private nonfarm residential
Public residential
Commercial building
Industrial building
Farm building
Educational building
Hospital and institutional building
Religious building
All other building
Electric power and light
Gas
Telephone and telegraph
Petroleum pipeline
Oil and gas well drilling and exploration
Railroad
Military
Conservation and development
Highway
Sewer
Water system
All other
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APPENDIX II

REGIONAL BREAKDOWN*

Regions

States

Northeast:

Maine, Massachusetts, New Hampshire, Vermont,
Rhode Island, Connecticut, New York, New Jersey,
and Pennsylvania

North Central:

Ohio, Indiana, Illinois, Michigan, Wisconsin,
Minnesota, Iowa, Missouri, Kansas, Nebraska,
South Dakota, and North Dakota

South:

Delaware, Maryland, District of Coltnnbia,
Virginia, West Virginia, North Carolina,
South Carolina, Georgia, Florida, Alabama,
Mississippi, Louisiana, Texas, Arkansas,
Oklahoma, Tennessee, and Kentucky

West:

Montana, Idaho, Wyoming, Colorado, New Mexico,
Arizona, Utah, Nevada, California, Oregon,
Washington, Hawaii, and Alaska

*used in subindustries 1, 4, 5, 9, 10, 22, and 23.
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APPENDIX III
ELECTRIC POWER AND LIGHT CONSTRUCTION
COMPONENTS

Steam production plant:

Structures and improvements (1)
Boiler plant equipment (2)

Nuclear production plant:

Structures and improvements (3)

Hydroelectric production plant:

Structures and improvements (4)
Reservoirs, dams, and waterways (5)
Roads, railroads, bridges (6)

Other production plant:

Structures and improvements (7)

Transmission plant:

Clearing land and rights-of-way (8)
Structures and improvements (9)
Towers and fixtures (10)
Poles and fixtures (11)
Overhead conductors (12)
Underground conduit (13)
Underground conductors (14)
Roads and trails (15)

Distribution plant:

Structures and improvements (16)
Poles, towers, and fixtures (17)
Overhead conductors (18)
Underground conduit (19)
Underground conductors (20)
Lights and signals (21)

General plant:

Structures and improvements (22)
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